Induction of estrogen-regulated genes differs in immortal and tumorigenic human mammary epithelial cells expressing a recombinant estrogen receptor.
Studies on estrogen receptor (ER)-positive human breast cancer cell lines have shown that estrogen treatment positively modulates the expression of the genes encoding transforming growth factor-alpha (TGF alpha), 52-kDa cathepsin-D, and pS2. To determine whether these genes would be similarly regulated by estrogens in normal human mammary epithelial cells, we stably transfected immortal nontumorigenic human mammary epithelial cells with an ER-encoding expression vector. ER-negative tumor cells were also transfected for comparison. Levels of TGF alpha and 52-kDa cathepsin-D mRNA were enhanced by estrogen treatment of both ER-transfected immortal and tumorigenic cells, demonstrating that the ER by itself is sufficient to elicit estrogenic regulation of the expression of these genes. In contrast, expression of the pS2 gene was detected only in the ER-transfected tumor cells. The ER in both cell lines is capable of recognizing the pS2 promoter, however, since estrogen enhanced the activity of an introduced pS2-CAT reporter plasmid in transient expression analyses. These and other experiments with somatic cell hybrids between the immortal cells and ER+/pS2+ MCF-7 tumor cells, where pS2 gene expression is extinguished, support the conclusion that the immortal nontumorigenic cells encode gene products that block endogenous pS2 expression. These results also imply that such repressors are not active in the tumor cells.